TWEAK/Fn14 pathway: a nonredundant role in intestinal damage in mice through a TWEAK/intestinal epithelial cell axis.
Tumor necrosis factor (TNF) superfamily members have attracted attention as new therapeutic targets for treating inflammatory disease. TNF-like weak inducer of apoptosis (TWEAK) is a unique, multifunctional TNF family cytokine that signals through its receptor, fibroblast growth factor-inducible molecule 14 (Fn14). The role of this pathway in the intestine has not been previously reported. The 2,4,6-trinitrobenzene sulfonic acid (TNBS)-induced colitis model was conducted in TWEAK- or Fn14-deficient mice or in normal mice treated with a TWEAK-blocking monoclonal antibody, and clinical severity, histopathology, immunohistochemistry for cell infiltrates, TWEAK and Fn14, gene expression profiling in the colon, and systemic adaptive immunity were assessed. The effect of TWEAK on colon epithelial cell production of inflammatory mediators was analyzed in vitro. The gamma-irradiation injury model was conducted in TWEAK- or Fn14-deficient mice, and crypt epithelial death was assessed. Colitis severity and histologic scores were significantly reduced by TWEAK pathway deficiency or TWEAK-blocking monoclonal antibody. Neutrophil and macrophage infiltrates, chemokines, cytokines, and matrix metalloproteinase expression were reduced in the TWEAK-deficient colon after TNBS administration; however, systemic adaptive immune responses to trinitrophenyl were not altered. Fn14 is expressed on colon epithelial cells in TNBS colitis, and TWEAK induces epithelial production of pathogenic mediators. TWEAK also regulates intestinal epithelial turnover, as evidenced by reduced epithelial cell death after gamma-irradiation injury in TWEAK and Fn14 knockout mice. Our studies elucidate a nonredundant TWEAK-intestinal epithelial cell axis and suggest that blocking TWEAK may dampen chronic intestinal inflammation and allow normal epithelial repair.